VOLUME CONTENTS 


UPDATE ON SIGNALING 


Oligosaccharides as Signals and Substrates in the Plant Cell Wall. Stephen C. Fry, Suzanne Aldington, P. Richard 
Hetherington, and Joyce Aitken 


UPDATE ON SIGNALING 

Regulation of Cytosolic Calcium in Plants. Douglas Scott Bush 

UPDATE ON GENE REGULATION 

Dynamic Regulation of Chloroplast Transcription. John E. Mullet 

UPDATE ON PHOTOBIOLOGY 

Illuminating Phytochrome Functions. There Is Light at the End of the Tunnel. Richard D. Vierstra 
UPDATE ON WATER DEFICIT 

Molecular Responses to Water Deficit. Elizabeth A. Bray 

VIEWPOINTS 


In Vitro Synthesis of Cellulose in Plants: Still a Long Way to Go! Deborah P. Delmer, Patricia Ohana, Liat Gonen, and 
Moshe Benziman 


RAPID COMMUNICATIONS 


Lack of Cross-Resistance of Imazaquin-Resistant Xanthium strumarium Acetolactate Synthase to Flumetsulam and 
Chlorimuron. Paul R. Schmitzer, Robert J. Eilers, and Csaba Cséke 


Activation of Cytosolic Pyruvate Kinase by Polyethylene Glycol. Florencio E. Podesta and William C. Plaxton 
METABOLISM AND ENZYMOLOGY 


ADP/ATP Translocator from Pea Root Plastids. Comparison with Translocators from Spinach Chloroplasts and Pea 
Leaf Mitochondria. Danja Schiinemann, Sieglinde Borchert, Ulf-Ingo Fligge, and Hans W. Heldt 


Two Isoforms of Dihydroxyacetone Phosphate Reductase from the Chloroplasts of Dunaliella tertiolecta. Robert Gee, 
Arun Goyal, Richard U. Byerrum, and N. Edward Tolbert 


Biochemical Basis of Resistance of Tobacco Callus Tissue Cultures to Hydroxyphenylethylamines. Jonathan Negrel, 
Francine Javelle, and Michel Paynot 


Controlled Proteolysis Activates the Plasma Membrane Ca** Pump of Higher Plants. A Comparison with the Effect 
of Calmodulin in Plasma Membrane from Radish Seedlings. Franca Rasi-Caldogno, Antonella Carnelli, and Maria Ida 
De Michelis 


Controlled Proteolysis Mimics the Effect of Fusicoccin on the Plasma Membrane H*-ATPase. Franca Rasi-Caldogno, 
M. Chiara Pugliarello, Claudio Olivari, and Maria Ida De Michelis 


Comparative Studies on Ferredoxin-NADP* Oxidoreductase Isoenzymes Derived from Different Organs by 
Antibodies Specific for the Radish Root- and Leaf-Enzymes. Susumu Morigasaki, Tie Jin, and Keishiro Wada 


Evidence for a Single Naphthylphthalamic Acid Binding Site on the Zucchini Plasma Membrane. Gloria Kressin 
Muday, Sandra A. Brunn, Philip Haworth, and Mani Subramanian 


Purification and Characterization of Catalase from Loblolly Pine (Pinus taeda L.) Megagametophytes. Robert T. 
Mullen and David J. Gifford 


Covalent Modification of a Highly Reactive and Essential Lysine Residue of Ribulose-1,5-Bisphosphate 
Carboxylase/Oxygenase Activase. Michael E. Salvucci 


A Purified Zinc Protease of Pea Chloroplasts, EP1, Degrades the Large Subunit of Ribulose-1,5-Bisphosphate 
Carboxylase/Oxygenase. Timothy P. Bushnell, David Bushnell, and André T. Jagendorf 


449 


477 


501 


585 


Continued on next page 


7 
| 309 
679 
1035 

— 
385 

xix 


Volume Contents Plant Physiol. Vol. 103, 1993 


Changes in P-700 Oxidation during the Early Stages of the Induction of Photosynthesis. Jeremy Harbinson and 
Clifford L. Hedley 


ion and Localization of Plant Protein Disulfide Isomerase. Basil S. Shorrosh, Jayaram Subramaniam, Karel R. 
Schubert, and Richard A. Dixon 


Purification and Properties of a Monofunctional Imidazoleglycerol-Phosphate Dehydratase from Wheat. Junichi 
Mano, Mika Hatano, Shinichi Koizumi, Sachiyo Tada, Mutsumi Hashimoto, and Alfred Scheidegger 


Effects of Boron on Proton Transport and Membrane Properties of Sunflower (Helianthus annuus L.) Cell 
Microsomes. Nuria Ferrol, Andrés Belver, Marta Roldan, M. Pilar Rodriguez-Rosales, and Juan P. Donaire 


Ketol-Acid Reductoisomerase from Barley (Hordeum vulgare). Purification, Properties, and Specific Inhibition. Jorg 
Durner, Oliver C. Knorzer, and Peter Boger 


Effects of Acetyl-Coenzyme A Carboxylase Inhibitors on Root Cell Transmembrane Electric Potentials in 
Graminicide-Tolerant and -Susceptible Corn (Zea mays L.). Peter A. Dotray, Joseph M. DiTomaso, John W. Gronwald, 
Donald L. Wyse, and Leon V. Kochian 


Identification of Distinct Internal and External Isozymes of Carbonic Anhydrase in Chlorella saccharophila. Timothy 
G. Williams and Brian Colman 


Casein Kinase II-Type Protein Kinase from Pea Cytoplasm and Its Inactivation by Alkaline Phosphatase in 
Vitro. Shuqun Zhang, Chang-Duck Jin, and Stanley J. Roux 


Novel O-p-Galacturonoy] Esters in the Pectic Polysaccharides of Suspension-Cultured Plant Cells. John A. Brown 
and Stephen C. Fry 


Effect of Different Carbon Sources on Relative Growth Rate, Internal Carbohydrates, and Mannitol 1-Oxidoreductase 
Activity in Celery Suspension Cultures. Johan Marcel Henri Stoop and David Mason Pharr 


Soybean Seed Coat Peroxidase. A Comparison of High-Activity and Low-Activity Genotypes. Mark Gijzen, Robert 
van Huystee, and Richard I. Buzzell 


Estimation of Bundle Sheath Cell Conductance in C, Species and O; Insensitivity of Photosynthesis. R. Harold 
Brown and George T. Byrd 


The Interactive Effects of pH, t-Malate, and Glucose-6-Phosphate on Guard-Cell Phosphoenol pyruvate 
Carboxylase. Mitchell C. Tarczynski and William H. Outlaw Jr. 


Regulation of Purine Metabolism in Intact Leaves of Coffea arabica. Gladys M. Nazario and Carol J. Lovatt 


Separate de Novo and Salvage Purine Pools Are Involved in the Biosynthesis of Theobromine but Not Caffeine in 
Leaves of Coffea arabica L. Gladys M. Nazario and Carol J. Lovatt 


Phytotoxicity of Acetohydroxyacid Synthase Inhibitors Is Not Due to Accumulation of 2-Ketobutyrate and/or 
2-Aminobutyrate. Dale L. Shaner and Bijay K. Singh 


Proteolysis of the 85-Kilodalton Crystalline Cysteine Proteinase Inhibitor from Potato Releases Functional Cystatin 
Domains. Terence A. Walsh and James A. Strickland 


Purification of Allantoinase from Soybean Seeds and Production and Characterization of Anti-Allantoinase 
Antibodies. Mary Alice Webb and Judith S. Lindell 


Biochemical Evidence for the Role of the Waxy Protein from Pea (Pisum sativum L.) as a Granule-Bound Starch 
Synthase. Mirta Noemi Sivak, Margaret Wagner, and Jack Preiss 


Purification, Characterization, and Complete Amino Acid Sequence of a Trypsin Inhibitor from Amaranth 
(Amaranthus hypochondriacus) Seeds. Silvia Valdes-Rodriguez, Magdalena Segura-Nieto, Alicia Chagolla-Lopez, Aurora 
Verver y Vargas-Cortina, Norma Martinez-Gallardo, and Alejandro Blanco-Labra 


Sphingolipid Long-Chain Base Synthesis in Plants. Characterization of Serine Palmitoyltransferase Activity in Squash 
Fruit Microsomes. Daniel V. Lynch and Scott R. Fairfield 


Nitrate Reductase from the Marine Diatom Skeletonema costatum. Biochemical and Immunological 
Characterization. Yu Gao, G. Jason Smith, and Randall S. Alberte 


Xx 

1195 
mm 


Plant Physiol. Vol. 103, 1993 Volume Contents 


ENVIRONMENTAL AND STRESS PHYSIOLOGY 


Galactose-Specific Lectins Protect Isolated Thylakoids against Freeze-Thaw Damage. Dirk K. Hincha, Irina 
Bakaltcheva, and Jurgen M. Schmitt 


C, Photosynthesis. The CO2-Concentrating Mechanism and Photorespiration. Ziyu Dai, Maurice S. B. Ku, and 
Gerald E. Edwards 


Plant Viability as a Function of Temperature Stress. The Richards Function Applied to Data from Freezing Tests of 
Growing Shoots. Heinrich A. von Fircks and Theo Verwijst 


Passive Proton Conductance Is the Major Reason for Membrane Depolarization and Conductance Increase in Chara 
buckellii in High-Salt Conditions. Xiaogiang Yao and Mary A. Bisson 


Effect of Cations on Effective Permeability of Leaf Cuticles to Sulfuric Acid. Stephen J. Smalley, Hugh D. Hauser, and 
Virginia S. Berg 


Characterization of the Early Stages of Genetic Salt-Stress Responses in Salt-Tolerant Lophopyrum elongatum, 
Salt-Sensitive Wheat, and Their Amphiploid. Alfredo F. Galvez, Patrick J. Gulick, and Jan Dvorak 


Transport of Water and Solutes across Maize Roots Modified by Puncturing the Endodermis. Further Evidence for 
the Composite Transport Model of the Root. Ernst Steudle, Martina Murrmann, and Carol A. Peterson 


Alteration of 8-Tubulin Gene Expression during Low-Temperature Exposure in Leaves of Arabidopsis 
thaliana. Boyang Chu, D. Peter Snustad, and John V. Carter 


Circadian Rhythms in Stomatal Responsiveness to Red and Blue Light. Holly L. Gorton, William E. Williams, and 
Sarah M. Assmann 


Floridoside, t-Isofloridoside, and D-Isofloridoside in the Red Alga Porphyra columbina. Seasonal and Osmotic 
Effects. Ulf Karsten, Kevin D. Barrow, and Robert J. King 


Transpiration Induces Radial Turgor Pressure Gradients in Wheat and Maize Roots. Joachim Rygol, Jeremy Pritchard, 
Jian Jun Zhu, A. Deri Tomos, and Ulrich Zimmermann 


CO, Exchange and Growth of the Crassulacean Acid Metabolism Plant Opuntia ficus-indica under Elevated CO; in 
Open-Top Chambers. Muyi Cui, Patsy M. Miller, and Park S. Nobel 


Multiple Effects of Dithiothreitol on Nonphotochemical Fluorescence Quenching in Intact Chloroplasts. Influence on 
Violaxanthin De-epoxidase and Ascrobate Peroxidase Activity. Christian Neubauer 


Characterization of Expression of Drought- and Abscisic Acid-Regulated Tomato Genes in the Drought-Resistant 
Species Lycopersicon pennellii. Tracy L. Kahn, Susan E. Fender, Elizabeth A. Bray, and Mary A. O'Connell 


Relationship between Proline and Abscisic Acid in the Induction of Chilling Tolerance in Maize Suspension-Cultured 
Cells. Zhanguo Xin and Paul H. Li 


Oxidative Stimulation of Glutathione Synthesis in Arabidopsis thaliana Suspension Cultures Mike J. May and 
Christopher J. Leaver 


Use of Transgenic Plants with Ribulose-1,5-Bisphosphate Carboxylase/Oxygenase Antisense DNA to Evaluate the 
Rate Limitation of Photosynthesis under Water Stress. Dhammika Gunasekera and Gerald A. Berkowitz 


Aluminum Tolerance in Wheat (Triticum aestivum L.). I. Uptake and Distribution of Aluminum in Root 
Apices. Emmanuel Delhaize, Stuart Craig, Colin D. Beaton, Robin J. Bennet, Vidya C. Jagadish, and Peter J. Randall 


Aluminum Tolerance in Wheat (Triticum aestivum L.). Il. Aluminum-Stimulated Excretion of Malic Acid from Root 
Apices. Emmanuel Delhaize, Peter R. Ryan, and Peter J. Randall 


NaCl Regulation of Plasma Membrane H*-ATPase Gene Expression in a Glycophyte and a Halophyte. Xiaomu Niu, 
Meena L. Narasimhan, Ron A. Salzman, Ray A. Bressan, and Paul M. Hasegawa 


The Role of Flavonol Glycosides and Carotenoids in Protecting Soybean from Ultraviolet-B Damage. Elizabeth M. 
Middleton and Alan H. Teramura 


Ultrastructural Evidence That Intracellular Ice Formation and Possibly Cavitation Are the Sources of Freezing Injury 
in Supercooling Wood Tissue of Cornus florida L. Zoran Ristic and Edward N. Ashworth 


| 
25 
| 


Volume Contents Plant Physiol. Vol. 103, 1993 


Submergence-Induced Ethylene Synthesis, Entrapment, and Growth in Two Plant Species with Contrasting Flooding 
Resistances. Laurentius A. C. J. Voesenek, Minke Banga, Robert H. Thier, Catharina M. Mudde, Frans J. M. Harren, 
Gerard W. M. Barendse, and Cornelius W. P. M. Blom 


Plasma Membrane Lipids Associated with Genetic Variability in Freezing Tolerance and Cold Acclimation of Solanum 
Species. Jiwan P. Palta, Bruce D. Whitaker, and Laurie S. Weiss 


Concurrent Measurements of Oxygen and Carbon Dioxide Exchange during Lightflecks in Maize (Zea mays L.). John 
P. Krall and Robert W. Pearcy 


Photoinhibition and D1 Protein Degradation in Peas Acclimated to Different Growth Irradiances. Eva-Mari Aro, 
Stephanie McCaffery, and Jan M. Anderson 


Exogenous Abscisic Acid Mimics Cold Acclimation for Cacti Differing in Freezing Tolerance. Michael E. Loik and 
Park S. Nobel 


The Highly Abundant Chlorophyll-Protein Complex of Iron-Deficient Synechococcus sp. PCC7942 (CP43’) Is 
Encoded by the isiA Gene. Robert L. Burnap, Tracy Troyan, and Louis A. Sherman 


Oxidative Stress Affects a-Tocopherol Content in Soybean Embryonic Axes upon Imbibition and following 
Germination. Marcela Simontacchi, Andres Caro, César G. Fraga, and Susana Puntarulo 


Overexpression of Superoxide Dismutase Protects Plants from Oxidative Stress. Induction of Ascorbate Peroxidase in 


Superoxide Dismutase-Overexpressing Plants. Ashima Sen Gupta, Robert P. Webb, A. Scott Holaday, and 
Randy D. Allen 


Effects of Ambient CO, Concentration on Growth and Nitrogen Use in Tobacco (Nicotiana tabacum) Plants 
Transformed with an Antisense Gene to the Small Subunit of Ribulose-1,5-Bisphosphate Carboxylase/ 
Oxygenase. Josette Masle, Graham S. Hudson, and Murray R. Badger 


Effect of Severe Water Stress on Aspects of Crassulacean Acid Metabolism in Xerosicyos. Brigitte Bastide, Deborah 
Sipes, Janet Hann, and Irwin P. Ting 


Developmental Variability of Photooxidative Stress Tolerance in Paraquat-Resistant Conyza. Ziva Amsellem, Marcel 
A. K. Jansen, Alexandra R. J. Driesenaar, and Jonathan Gressel 


Kinematics and Dynamics of Sorghum (Sorghum bicolor L.) Leaf Development at Various Na/Ca Salinities. 
I. Elongation Growth. Nirit Bernstein, André Lauchli, and Wendy K. Silk 


Superoxide Dismutase Enhances Tolerance of Freezing Stress in Transgenic Alfalfa (Medicago sativa L.). Bryan D. 


McKersie, Yurong Chen, Mitchel de Beus, Stephen R. Bowley, Chris Bowler, Dirk Inzé, Kathleen D’Halluin, and 
Johan Botterman 


Choline Synthesis in Spinach in Relation to Salt Stress. Peter S. Summers and Elizabeth A. Weretilnyk 


Salt Stress Perception and Plant Growth Regulators in the Halophyte Mesembryanthemum crystallinum. John C. 
Thomas and Hans J. Bohnert 


Increased Zinc Tolerance in Silene vulgaris (Moench) Garcke Is Not Due to Increased Production of 
Phytochelatins. Harry Harmens, Paul R. Den Hartog, Wilma M. Ten Bookum, and Jos A. C. Verkleij 


Effect of Iron Deficiency on the Respiration of Sycamore (Acer pseudoplatanus L.) Cells. Nadine Pascal and 
Roland Douce 


Methyl Jasmonate Induces Papain Inhibitor(s) in Tomato Leaves. Caroline J. Bolter 
Long-Distance Water Transport in Aquatic Plants. Ole Pedersen 


The Xanthophyll Cycle, Protein Turnover, and the High Light Tolerance of Sun-Acclimated Leaves. Barbara 
Demmig-Adams and William W. Adams III 


DEVELOPMENT AND GROWTH REGULATION 


Genetic Evidence That the Red-Absorbing Form of Phytochrome B Modulates Gravitropism in Arabidopsis 
thaliana. Emmanuel Liscum and Roger P. Hangarter 


xxii 
783 
i 
1075 
1269 
1305 
1347 | 
1369 


Plant Physiol. Vol. 103, 1993 Volume Contents 


Growth Distribution during Phototropism of Arabidopsis thaliana Seedlings. Vladimir Orbovié and Kenneth L. Poff 
Fructan Hydrolysis Drives Petal Expansion in the Ephemeral Daylily Flower. Roderick L. Bieleski 


Xyloglucan Endotransglycosylase Activity in Pea Internodes. Effects of Applied Gibberellic Acid. Jan Potter and 
Stephen C. Fry 


Chemical Signals from Avocado Surface Wax Trigger Germination and Appressorium Formation in Colletotrichum 
gloeosporioides. Gopi Krishna Podila, Linda M. Rogers, and Pappachan E. Kolattukudy 


Role of Auxin in Maize Endosperm Development. Timing of Nuclear DNA Endoreduplication, Zein Expression, and 
Cytokinin. Huu-Sheng Lur and Tim L. Setter 

Determination of Auxin-Dependent pH Changes in Coleoptile Cell Walls by a Null-Point Method. Peter Schopfer 
Cell Wall Metabolism in Ripening Fruit. VI. Effect of the Antisense Polygalacturonase Gene on Cell Wall Changes 
Accompanying Ripening in Transgenic Tomatoes. C. M. Sean Carrington, L. Carl Greve, and John M. Labavitch 


Expression and Accumulation Patterns of Nitrogen-Responsive Lipoxygenase in Soybeans. Howard D. Grimes, 
Timothy J. Tranbarger, and Vincent R. Franceschi 


Seasonal Variations in Rubber Biosynthesis, 3-Hydroxy-3-Methylglutaryl-Coenzyme A Reductase, and Rubber 
Transferase Activities in Parthenium argentatum in the Chihuahuan Desert. Wan Ji, Chauncey R. Benedict, and 
Michael A. Foster 


Light-Dependent Chloroplast Development and Expression of a Light-Harvesting Chlorophyll a/b-Binding Protein 
Gene in the Gymnosperm Ginkgo biloba. Ellen Chinn and Jane Silverthorne 


Gene Expression Patterns Associated with in Vitro Tracheary Element Formation in Isolated Single Mesophyll Cells 
of Zinnia elegans. Zheng-Hua Ye and Joseph E. Varner 


Molecular Cloning and Characterization of cDNAs Associated with Tracheary Element Differentiation in Cultured 
Zinnia Cells. Taku Demura and Hiroo Fukuda 


Cytochrome and Alternative Pathway Respiration in Tobacco. Effects of Salicylic Acid. David M. Rhoads and 
Lee McIntosh 


Pollen Tube and Root-Hair Tip Growth Is Disrupted in a Mutant of Arabidopsis thaliana. John Schiefelbein, Moira 
Galway, James Masucci, and Susan Ford 


Xyloglucan Endotransglycosylase Activity in Carrot Cell Suspensions during Cell Elongation and Somatic 
Embryogenesis. P. Richard Hetherington and Stephen C. Fry 


Two Sweetclover (Melilotus alba Desr.) Mutants Temperature Sensitive for Chlorophyll Expression. Mark A. Bevins, 
S. Madhavan, and John Markwell 


Role of Expansin in Cell Enlargement of Oat Coleoptiles. Analysis of Developmental Gradients and 
Photocontrol. Daniel J. Cosgrove and Zhen-Chang Li 


Sorbitol as the Primary Carbon Source for the Growth of Embryogenic Callus of Maize. Brad Swedlund and 
Robert D. Locy 


Juvenile-Specific Localization and Accumulation of a Rhamnosyltransferase and Its Bitter Flavonoid in Foliage, 
Flowers, and Young Citrus Fruits. Maor Bar-Peled, Robert Fluhr, and Jonathan Gressel 


Xyloglucan Endotransglycosylase Activity Increases during Kiwifruit (Actinidia deliciosa) Ripening. Implications for 
Fruit Softening. Robert J. Redgwell and Stephen C. Fry 


MOLECULAR BIOLOGY AND GENE REGULATION 


Temporal and Spatial Regulation of 1-Aminocyclopropane-1-Carboxylate Oxidase in the Pollination-Induced 
Senescence of Orchid Flowers. Jeanette A. Nadeau, Xian Sheng Zhang, Helen Nair, and Sharman D. O'Neill 


Expression of a 3-Hydroxy-3-Methylglutaryl Coenzyme A Reductase Gene from Camptotheca acuminata Is 
Differentially Regulated by Wounding and Methyl Jasmonate. Ronald J. Burnett, Ignacio E. Maldonado-Mendoza, 
Thomas D. McKnight, and Craig L. Nessler 


xxiii 
157 
273 
351 
| 429 
1321 


Volume Contents Plant Physiol. Vol. 103, 1993 


Differential Expression within the Glutamine Synthetase Gene Family of the Model Legume Medicago 
truncatula. Anne C. Stanford, Knud Larsen, David G. Barker, and Julie V. Cullimore 


Identification of Methyl Jasmonate and Salicylic Acid Response Elements from the Nopaline Synthase (nos) 
Promoter. Seong-Ryong Kim, Younghee Kim, and Gynheung An 


Structure and Expression of Chloroplast-Localized Porphobilinogen Deaminase from Pea (Pisum sativum L.) Isolated 
by Redundant Polymerase Chain Reaction. Michael Witty, Ashley D. M. Wallace-Cook, Huguette Albrecht, Anthony J. 
Spano, Hanspeter Michel, Jefferey Shabanowitz, Donald F. Hunt, Michael P. Timko, and Alison G. Smith 


A Mutant of Arabidopsis thaliana with a Reduced Response to Fusicoccin. 1. Stefano Gomarasca, Candida Vannini, 
Alberto Venegoni, Alberto Talarico, Maria Teresa Marre, and Carlo Soave 


The Circadian Oscillator Coordinates the Synthesis of Apoproteins and Their Pigments during Chloroplast 
Development. Jens Beator and Klaus Kloppstech 


Ethylene and Wound-Induced Gene Expression in the Preclimacteric Phase of Ripening Avocado Fruit and Mesocarp 
Discs. David A. Starrett and George G. Laties 


Generation of Expressed Sequence Tags of Random Root cDNA Clones of Brassica napus by Single-Run Partial 
Sequencing. Shin Park, June Myoung Kwak, O-Yu Kwon, Yong Sung Kim, Dae Sil Lee, Moo Je Cho, Hyung Hoan Lee, and 
Hong Gil Nam 


Long-Term Anoxia Tolerance. Multilevel Regulation of Gene Expression in the Amphibious Plant 
Acorus calamusL. Marcel Bucher and Cris Kuhlemeier 


Cloning of Higher Plant w-3 Fatty Acid Desaturases Narendra S. Yadav, Anna Wierzbicki, Mary Aegerter, Cheryl S. 
Caster, Luis Pérez-Grau, Anthony J. Kinney, William D. Hitz, J. Russell Booth, Jr., Bruce Schweiger, Kevin L. Stecca, Stephen 
M. Allen, Marita Blackwell, Robert S. Reiter, Thomas J. Carlson, Sandra H. Russell, Kenneth A. Feldmann, John Pierce, and 
John Browse 


Molecular Characterization of PAB2, a Member of the Multigene Family Coding for Poly(A)-Binding Proteins in 
Arabidopsis thaliana. Pierre Hilson, Kathleen L. Carroll, and Patrick H. Masson 


Differential Involvement of the Circadian Clock in the Expression of Genes Required for Ribulose-1,5-Bisphosphate 
Carboxylase/Oxygenase Synthesis, Assembly, and Activation in Arabidopsis thaliana. Marsha L. Pilgrim and 
C. Robertson McClung 


Identification, CDNA Cloning, and Gene Expression of Soluble Starch Synthase in Rice (Oryza sativa L.) Immature 
Seeds. Tadashi Baba, Miwa Nishihara, Kouichi Mizuno, Tsutomu Kawasaki, Hiroaki Shimada, Eiki Kobayashi, Shintaroh 
Ohnishi, Ken-ichiro Tanaka, and Yuji Arai 


Differential Expression of Myrosinase Gene Families. Marit Lenman, Anders Falk, Joakim Rodin, Anna-Stina Hoglund, 
Bo Ek, and Lars Rask 


Osmoregulation of a Pyrroline-5-Carboxylate Reductase Gene in Arabidopsis thaliana. Nathalie Verbruggen, 
Raimundo Villarroel, and Marc Van Montagu 


Cloning of Tomato (Lycopersicon esculentum Mill.) Arginine Decarboxylase Gene and Its Expression during Fruit 
Ripening. Rajeev Rastogi, Jacqueline Dulson, and Steven J. Rothstein 


Five Genes Induced by Aluminum in Wheat (Triticum aestivum L.) Roots. Kimberley C. Snowden and 
Richard C. Gardner 


Expression of Acid Invertase Gene Controls Sugar Composition in Tomato (Lycopersicon) Fruit. Ellen M. Klann, 
Roger T. Chetelat, and Alan B. Bennett 


A Serine-to-Threonine Substitution in the Triazine Herbicide-Binding Protein in Potato Cells Results in Atrazine 
Resistance without Impairing Productivity. Reid J. Smeda, Paul M. Hasegawa, Peter B. Goldsbrough, Narendra K. Singh, 
and Stephen C. Weller 


Effects of Light Fluence and Wavelength on Expression of the Gene Encoding Cucumber Hydroxypyruvate 
Reductase. Gregory P. Bertoni and Wayne M. Becker 


Conversion of Perianth into Reproductive Organs by Ectopic Expression of the Tobacco Floral Homeotic Gene 
NAG1. Sherry A. Kempin, M. Alejandra Mandel, and Martin F. Yanofsky 


» 
139 
227 
359 
441 
467 
553 
565 
|; 
hl 
911 


Plant Physiol. Vol. 103, 1993 Volume Contents 
Regulation of Arabidopsis thaliana L. (Heyn) cor78 in Response to Low Temperature. David P. Horvath, Brett K. 
McLarney, and Michael F. Thomashow 


Recognition of Peroxisomes by Immunofluorescence in Transformed and Untransformed Tobacco Cells. Joanne L. 
Marrison, Ignatius Onyeocha, Alison Baker, and Rachel M. Leech 


Effects of Blue and Red Light on Expression of Nuclear Genes Encoding Chloroplast Glyceraldehyde-3-Phosphate 
Dehydrogenase of Arabidopsis thaliana. Julia Dewdney, Terry R. Conley, Ming-Che Shih, and Howard M. Goodman 


Characterization of an Arabidopsis Lipoxygenase Gene Responsive to Methyl Jasmonate and Wounding. Erin Bell 
and John E. Mullet 


Ectopic Overexpression of Asparagine Synthetase in Transgenic Tobacco. Timothy Brears, Christopher Liu, Thomas J. 
Knight, and Gloria M. Coruzzi 


DNA Replication-Dependent Histone H2A mRNA Expression in Pea Root Tips. Eugene Y. Tanimoto, Thomas L. Rost, 
and Luca Comai 


3-Ketoacyl-Acyl Carrier Protein Synthase III from Spinach (Spinacia oleracea) Is Not Similar to Other Condensing 
Enzymes of Fatty Acid Synthase. Heeyoung Tai and Jan G. Jaworski 


Molecular Responses to Photooxidative Stress in Pinus sylvestris (L.). II. Differential Expression of CuZn-Superoxide 
Dismutases and Glutathione Reductase. Stanislaw Karpinski, Gunnar Wingsle, Barbara Karpinska, and Jan-Erik Hallgren 


CELL BIOLOGY AND SIGNAL TRANSDUCTION 


Effect of Cutting on Solute Uptake by Plasma Membrane Vesicles from Sugar Beet (Beta vulgaris L.) 
Leaves. Soulaiman Sakr, Rémi Lemoine, Cécile Gaillard, and Serge Delrot 


A Novel Hydroxyproline-Deficient Arabinogalactan Protein Secreted by Suspension-Cultured Cells of Daucus carota. 
Purification and Partial Characterization. Timothy C. Baldwin, Maureen C. McCann, and Keith Roberts 


Uncoating of Clathrin-Coated Vesicles by Uncoating ATPase from Developing Peas. Thomas Kirsch and 
Leonard Beevers 


Protein Kinases in Zucchini. Characterization of Calcium-Requiring Plasma Membrane Kinases. Steven D. Verhey, 
J. Christopher Gaiser, and Terri L. Lomax 


Calcium Levels Affect the Ability to Immunolocalize Calmodulin to Cortical Microtubules. Deborah D. Fisher and 
Richard J. Cyr 


Penetration by Artificial Electron Acceptors of the Plasma Membrane-Bound Redox System into Intact Zea mays L. 
Roots Investigated by Proton-Induced X-Ray Emission. Sabine Liuthje, Olaf Déring, Dieter GroBmann, Manfred Niecke, 
and Michael Bottger 


The Cytochrome c Reductase Integrated Processing Peptidase from Potato Mitochondria Belongs to a New Class of 
Metalloendoproteases. Michael Emmermann and Udo Klaus Schmitz 


Changes in Phosphatidylinositol Metabolism in Response to Hyperosmotic Stress in Daucus carota L. Cells Grown in 
Suspension Culture. Myeon H. Cho, Stephen B. Shears, and Wendy F. Boss 


Investigation of the Apparent Induction of Nitrate Uptake in Barley (Hordeum vulgare L.) Using NO; -Selective 
Microelectrodes. Modulation of Coarse Regulation of NO;~ Uptake by Exogenous Application of Downstream 
Metabolites in the NO;~ Assimilatory Pathway. Gordon H. Henriksen and Roger M. Spanswick 


Effects of Inhibitors of Protein Serine/Threonine Phosphatases on Pollination in Brassica. Sabine J. Rundle, Mikhail 
E. Nasrallah, and June B. Nasrallah 


Solubilization of Functional Plasma Membrane-Localized Hepta-8-Glucoside Elicitor-Binding Proteins from 
Soybean. Jong-joo Cheong, Rob Alba, Frangois Coté, Jiirg Enkerli, and Michael G. Hahn 


Membrane-Associated and Soluble Lipoxygenase Isoforms in Tomato Pericarp. Characterization and Involvement in 
Membrane Alterations. Marie-Jo Droillard, Marie-Aude Rouet-Mayer, Jean-Marc Bureau, and Christiane Lauriere 


Ammonium Uptake by Rice Roots. I. Fluxes and Subcellular Distribution of ""NH,*. Miao Yuan Wang, M. Yaeesh 
Siddiqi, Thomas J. Ruth, and Anthony D. M. Glass 


1047 
— 
1291 
i 
i 
205 
593 
885 
117 


Volume Contents Plant Physiol. Vol. 103, 1993 


Ammonium Uptake by Rice Roots. II. Kinetics of '*NH,* Influx across the Plasmalemma. Miao Yuan Wang, 
M. Yaeesh Siddigi, Thomas J. Ruth, and Anthony D. M. Glass 


Purification of Potato Leaf Plasma Membrane Protein pp34, a Protein Phosphorylated in Response to 
Oligogalacturonide Signals for Defense and Development. Tania Jacinto, Edward E. Farmer, and Clarence A. Ryan 


BIOENERGETICS 


Effects on Photosystem II Function, Photoinhibition, and Plant Performance of the Spontaneous Mutation of 
Serine-264 in the Photosystem II Reaction Center D1 Protein in Triazine-Resistant Brassica napus L. 
Cecilia Sundby, Wah Soon Chow, and Jan M. Anderson 


PsaE Is Required for in Vivo Cyclic Electron Flow around Photosystem I in the Cyanobacterium Synechococcus sp. 
PCC 7002. Lian Yu, Jindong Zhao, Ulrich Mihlenhoff, Donald A. Bryant, and John H. Golbeck 


Photosystem II Reaction Center Damage and Repair in Dunaliella salina (Green Alga). Analysis under Physiological 
and Irradiance-Stress Conditions. Jeong Hee Kim, Jeff A. Nemson, and Anastasios Melis 


Covalent and Noncovalent Dimers of the Cyanide-Resistant Alternative Oxidase Protein in Higher Plant 
Mitochondria and Their Relationship to Enzyme Activity. Ann L. Umbach and James N. Siedow 


Characterization of Paraquat Transport in Protoplasts from Maize (Zea mays L.) Suspension Cells. Jonathan J. Hart, 
Joseph M. DiTomaso, and Leon V. Kochian 


Dark, Heterotrophic Growth Conditions Result in an Increase in the Content of Photosystem II Units in the 
Filamentous Cyanobacterium Anabaena variabilis ATCC 29413. R. Mannar Mannan and Himadri B. Pakrasi 


On the Function of Mitochondrial Metabolism during Photosynthesis in Spinach (Spinacia oleracea L.) Leaves. 
Partitioning between Respiration and Export of Redox Equivalents and Precursors for Nitrate Assimilation 
Products. Iris Hanning and Hans W. Heldt 


The Regulation of Pyruvate Dehydrogenase Activity in Pea Leaf Mitochondria. The Effect of Respiration and 
Oxidative Phosphorylation. Anthony L. Moore, Joanna Gemel, and Douglas D. Randall 


PLANT-MICROBE INTERACTIONS 


A Gene That Encodes a Proline-Rich Nodulin with Limited Homology to PSENOD12 Is Expressed in the Invasion 
Zone of Rhizobium meliloti-Induced Alfalfa Root Nodules. Marian Lobler and Ann M. Hirsch 


Density Gradient Study of Victorin-Binding Proteins in Oat (Avena sativa) Cells. Kazuya Akimitsu, L. Patrick Hart, 
and Jonathan D. Walton 


The AVR9 Race-Specific Elicitor of Cladosporium fulvuum Is Processed by Endogenous and Plant Proteases. Guido F. 
J. M. Van den Ackerveken, Paul Vossen, and Pierre J. G. M. De Wit 


Soybean (Glycine max) Nodule Physical Traits Associated with Permeability Responses to Oxygen. Larry C. Purcell 
and Thomas R. Sinclair 


The N-Terminal Cysteine-Rich Domain of Tobacco Class I Chitinase Is Essential for Chitin Binding but Not for 
Catalytic or Antifungal Activity. Beatrice Iseli, Thomas Boller, and Jean-Marc Neuhaus 


Pathway of Salicylic Acid Biosynthesis in Healthy and Virus-Inoculated Tobacco. Nasser Yalpani, José Leon, Michael 
A. Lawton, and Ilya Raskin 


Induction of Benzoic Acid 2-Hydroxylase in Virus-Inoculated Tobacco. José Leén, Nasser Yalpani, Ilya Raskin, and 
Michael A. Lawton 


Proteolysis during Development and Senescence of Effective and Plant Gene-Controlled Ineffective Alfalfa 
Nodules. Dominique Pladys and Carroll P. Vance 


Elicitor-Induced Changes in Ca”* Influx, K* Efflux, and 4-Hydroxybenzoic Acid Synthesis in Protoplasts of 
Daucus carotaL. Martina Bach, Jérg-Peter Schnitzler, and Hanns Ulrich Seitz 


A Model of the Regulation of Nitrogenase Electron Allocation in Legume Nodules. I. The Diffusion Barrier and H2 
Inhibition of N2 Fixation. Angela H. Moloney and David B. Layzell 


xxvi 

105 
1147 

| 

| 

67 

| | 

91 

149 


Plant Physiol. Vol. 103, 1993 Volume Contents 


Molecular Cloning and Expression of a New Class of Ortho-Diphenol-O-Methyltransferases Induced in Tobacco 
(Nicotiana tabacum L.) Leaves by Infection or Elicitor Treatment. Luca Pellegrini, Pierrette Geoffroy, Bernard Fritig, and 
Michel Legrand 

Five Nodulation Mutants of White Sweetclover (Melilotus alba Desr.) Exhibit Distinct Phenotypes Blocked at Root 


Hair Curling, Infection Thread Development, and Nodule Organogenesis. Linda J. Utrup, Andrew J. Cary, and Joanna 
Hanks Norris 


Current Nitrogen Fixation Is Involved in the Regulation of Nitrogenase Activity in White Clover (Trifolium repens 
L.). Ignaz Heim, Ueli A. Hartwig, and Josef Nésberger 


Kinetics of Nodule Development in Glycine soja. David L. Eskew, Qunyi Jiang, Gustavo Caetano-Anollés, and 
Peter M. Gresshoff 


Water Relation Alterations Observed during Hypersensitive Reaction Induced by Bacteria. Phillip L. Popham, Sharon 
M. Pike, Anton Novacky, and Stephen G. Pallardy 


Barley Pathogenesis-Related Proteins with Fungal Cell Wall Lytic Activity Inhibit the Growth of Yeasts. Jean 
Grenier, Claude Potvin, and Alain Asselin 


Synergistic Enhancement of the Antifungal Activity of Wheat and Barley Thionins by Radish and Oilseed Rape 2S 
Albumins and by Barley Trypsin Inhibitors. Franky R. G. Terras, Hilde M. E. Schoofs, Karin Thevissen, Rupert W. 
Osborn, Jozef Vanderleyden, Bruno P. A. Cammue, and Willem F. Broekaert 


PLANT GENE REGISTER 


Ripening-Related Polygalacturonase cDNA from Avocado. Sally Y. Kutsunai, An-Chi Lin, Frank W. Percival, George 
G. Laties, and Rolf E. Christoffersen 


A cDNA Clone for Flavanone 3-Hydroxylase from Malus. Kevin M. Davies 
A Cyanidium caldarium Allophycocyanin 6 Subunit Gene. Bin Liu and Robert F. Troxler 


Sequence of a (1-3,1-4)-8-Glucanase cDNA from Oat. Song J. Yun, Debra J. Martin, Burle G. Gengenbach, Howard W. 
Rines, and David A. Somers 


Cloning of a Class III Acidic Chitinase from Chickpea. Ralph Vogelsang and Wolfgang Barz 


An Arabidopsis cDNA Encoding a 33-Kilodalton Laminin Receptor Homolog. Michéle Axelos, Claude Bardet, and 
Bernard Lescure 


Sequence of a Novel Abscisic Acid- and Drought-Induced cDNA from Wild Tomato (Lycopersicon chilense). Ri-Dong 
Chen, Nathalie Campeau, Ann Francine Greer, Guy Bellemare, and Zohreh Tabaeizadeh 


Chloroplastic Glutamine Synthetase from Brassica napus. Ginther Ochs, Gerald Schock, and Aloysius Wild 
Ascorbate Peroxidase from Soybean Root Nodules. Mark Chatfield and David A. Dalton 
Sequence of a Vegetative Homolog of the Pea Seed Lectin Gene. Sevnur Mandaci and Michael S. Dobres 


Nucleotide Sequences of Two Peroxidase Genes from Tomato (Lycopersicon esculentum). Miguel A. Botella, Miguel A. 
Quesada, Paul M. Hasegawa, and Victoriano Valpuesta 


Cloning and Sequencing of the cDNA for cas17, a Cold Acclimation-Specific Gene of Alfalfa. Lawrence A. Wolfraim 
and Rajinder S. Dhindsa 


A Polygalacturonase Gene from Kiwifruit (Actinidia deliciosa). Ross G. Atkinson and Richard C. Gardner 


Arabidopsis CDNA Sequence Encoding Myrosinase. Suprachitra Chadchawan, John Bishop, Ole P. Thangstad, Atle M. 
Bones, Thomas Mitchell-Olds, and Douglas Bradley 


Genomic Nucleotide Sequence of a Gene from Arabidopsis thaliana Encoding a Protein Homolog of Escherichia coli 
RecA. Marie-Noélle Binet, Mahasin Osman, and André T. Jagendorf 


A Wheat (Triticum aestivum) cDNA Clone Encoding a Plastid-Localized Heat-Shock Protein. Henry T. Nguyen, Jian 
Weng, and Chandrashekhar P. Joshi 


| 
1311 
291 
293 
297 
303 
661 
663 
667 
669 
| 


xxviii Volume Contents Plant Physiol. Vol. 
Epidermis-Specific Transcripts. Nucleotide Sequence of a Full-Length cDNA of EPI12, Encoding a Putative Lipid 
Transfer Protein. Anna M. Clark and Hans J. Bohnert 

A Malus cDNA with Homology to the Antirrhinum Candica and Zea A2 Genes. Kevin M. Davies 

An Apple Gene Highly Expressed in Fruit. Soon A. Lee, Richard C. Gardner, and Michael Lay-Yee 


Nucleotide Sequence of a cDNA Clone Encoding 1-Aminocyclopropane-1-Carboxylate Synthase in Mustard 
(Brassica juncea [L.] Czern & Coss). Chao-Ming Wen, Mian Wu, Chong-Jin Goh, and Eng-Chong Pua 


A cDNA Differentially Expressed between Embryogenic and Nonembryogenic Carrot (Daucus carota L.) Cells. Reiko 
Nagata, Masato Wada, Shinobu Satoh, Hiroshi Kamada, and Hiroshi Harada 


cDNA Sequence of the Pepper Severe Mosaic Virus Coat Protein Gene. Pablo Daniel Rabinowicz, Fernando Felix 
Bravo-Almonacid, and Alejandro Nestor Mentaberry 


Sequence of a Soybean (Glycine max L.) Phosphoenol pyruvate Carboxylase cDNA. Alejandro Vazquez-Tello, Robert 
F. Whittier, Tsutomu Kawasaki, Toshio Sugimoto, Yukio Kawamura, and Daisuke Shibata 


Nucleotide and Protein Sequences of 60S Ribosomal Protein L17 from Tobacco (Nicotiana tabacum L.). Jianwei Gao, 
Seong-Ryong Kim, James M. Lee, and Gynheung An 


Nucleotide Sequence of a cDNA Clone Encoding a Dehydrin-Like Protein from Stellaria longipes. Xing-Hai Zhang, 
Maurice M. Moloney, and C. C. Chinnappa 


Stress-Induced Gene ESI35 from Lophopyrum elongatum. Patrick J. Gulick and Hongyan An 


Nucleotide Sequence of a cDNA Encoding Cinnamyl Alcohol Dehydrogenase from Eucalyptus. Catherine Feuillet, 
Alain M. Boudet, and Jacqueline Grima-Pettenati 


Sequence of Mature Phosphoglycerate Kinase from Spinach Chloroplasts. Uwe Bertsch, Thomas Bernhard Schlicher, 
Inge Schroder, and Jiirgen Soll 


Nucleotide Sequence of an Arabidopsis thaliana Lhcb4 Gene. Beverley R. Green and Eran Pichersky 


Sequence of a cDNA Encoding Chloroplast Fructose-1,6-Bisphosphatase from Rapeseed. Roberto J. Rodriguez-Suarez 
and Ricardo A. Wolosiuk 


Nucleotide Sequence of a cDNA Clone Encoding the Precursor of Ribulose-1,5-Bisphosphate Carboxylase/Oxygenase 
Small Subunit from the Fern Pteris vittata. Haviva Eilenberg and Aviah Zilberstein 


RNA Editing of the Soybean Mitochondrial atp9 Transcript. Adam S. Pesce and Elizabeth A. Grabau 


Nucleotide Sequence of the a-Amylase Gene from Vigna mungo. Hajime Takeuchi, Daisuke Yamauchi, Sachiko Wada, 
and Takao Minamikawa 


A Pea cDNA Clone (/hca3) Encoding the 24-Kilodalton Light-Harvesting Protein of Photosystem 1. Daryl T. 
Morishige, Shivanthi Anandan, Beth W. Dreyfuss, Richard S. Williams, R. John Ellis, and J. Philip Thornber 


Isolation and Sequencing of Tomato Fruit Sucrose Synthase cDNA. Fei Wang, Alan G. Smith, and Mark L. Brenner 


cDNA Encoding Tropinone Reductase-II from Hyoscyamus niger. Keiji Nakajima, Takashi Hashimoto, and 
Yasuyuki Yamada 


Nucleotide Sequence of a Chlorella vulgaris a-Tubulin Gene. Takashi Yamada, Shinya Maki, and 
Takanobu Higashiyama 


Glucose Transporter cDNAs from Sugarcane. Robert C. Bugos and Margaret Thom 


Sequence of a Cloned Tomato Ubiquitin Conjugating Enzyme. Steve Picton, Julie E. Gray, Alex Lowe, Sarah L. Barton, 
and Don Grierson 


Nucleotide Sequence of a Cathepsin D Inhibitor Protein from Tomato. Ralf Werner, Marie-Christine Guitton, and 
Hans-Peter Muhlbach 


Phytoene Desaturase from Arabidopsis. Pablo A. Scolnik and Glenn E. Bartley 


Cloning and Sequencing Analysis of a Complementary DNA for Manganese-Superoxide Dismutase from Rice (Oryza 
sativa L.). Atsushi Sakamoto, Yasuhito Nosaka, and Kunisuke Tanaka 


103, 1993 


677 
1015 | 
1017 
— 

1031 
1451 
,.., 

1457 
1469 
1475 


Plant Physiol. Vol. 103, 1993 Volume Contents 


Isolation and Characterization of a cDNA Clone Encoding a Novel Short-Chain Alcohol Dehydrogenase from 
Norway Spruce (Picea abies L. Karst). Stephan Bauer, Hélene Galliano, Friedhelm Pfeiffer, Burkhard Mefner, Heinrich 
Sandermann, Jr., and Dietrich Ernst 


Sequencing of a Soybean Alternative Oxidase cDNA Clone. James Whelan, Lee McIntosh, and David A. Day 


CORRECTIONS 
Transduction of Blue-Light Signals (Vol. 102: 333-337, 1993). Lon S. Kaufman 


Ethylene-Mediated Posttranscriptional Regulation in Ripening Avocado (Persea americana) Mesocarp Discs (Vol. 102: 
417-423, 1993). Edward L. Buse and George G. Laties 


Two Related Biosynthetic Pathways of Mugineic Acids in Gramineous Plants (Vol. 102: 373-378, 1993). Jian Feng 
Ma and Kyosuke Nomoto 


xxix 
1479 
| 1481 
305 
it 
| 
| 


